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APPARATUS AND METHOD FOR ROTATING
CYLINDRICAL MEMBERS

FIELD

The present invention relates generally to apparatus and
methods for rotating cylindrical members, and 1n particular,
but without limitation, to an apparatus and a method for
rotating tubulars, pipe, and other cylindrical members as part
ol a system for coating, cleaning, and/or mnspecting internal
and/or external surfaces of the tubulars, pipe, and other
cylindrical members.

BACKGROUND

Coating, cleaning, and inspecting the inside and the
outside of tubulars, pipe, and other cylindrical members
(heremafiter collectively referred to as “tubulars™), such as
oilficld pipe, are operations well known in the art. For
example, abrasion cleaning and coating an iside surface of
a tubular with a material applied thereto 1s used to prevent
corrosion and erosion of the inside surface. Additionally,
drill pipe 1s often cleaned and coated in order to reduce
friction and wear 1n the pipe. Pipe that have been coated also
require less pressure to pump fluid due to reduced friction.

With recent advances 1n material science and the demand
for deeper and wider wells, downhole pipe lengths and
diameters are increasing. The increased pipe lengths have
limited the usefulness of previous inventions 1n this field due
to the fact that prior cleaning and coating devices are unable
to provide a uniform cleaning action or coating over an
extended length. Despite the improvements in cleaning and
coating technologies, problems of uneven erosion and coat-
ing thickness over the length of pipe have persisted.

Furthermore, a typical cleaning and coating system com-
prises a tubular rotating station capable of rotating only one
or two tubulars simultaneously. With the ever increasing
demand for cleaned and/or coated tubulars, such systems are
not capable of cleaming and coating large quantities of
tubulars. Therefore, there 1s a need for providing a rotating,
device that can receive and simultaneously rotate a plurality
of tubulars. There 1s a need 1n the art for providing a coating
device which turns all pipe sections at a constant predeter-
mined speed.

Another drawback of previous tubular rotating devices 1s
that they were unable to recerve and rotate tubulars having
different diameters. Specifically, the previous devices can
receive and rotate a tubular having a specific diameter and
cannot adjust for tubulars having smaller or larger diameters.
Therefore, there 1s a need for providing a rotating device that
can receive and rotate tubulars of different diameters, simul-
taneously and/or consecutively.

Yet another drawback of the previous tubular rotating
devices 1s their susceptibility to being contaminated by
debris, cleaning agents, and coating particles and agents
during cleaning, coating, and inspection operations. For
example, previous rotating devices use exposed or external
chain and sprocket assemblies or belt and pulley assemblies
to transmit torque or rotational motion from a motor to the
tubular rotating wheels. During operations, cleaning agents,
coating particles, and debris can enter the working compo-
nents of the prior rotating devices, which can cause exces-
sive wear and tear or a complete cease of the prior tubular
rotating devices. Therefore, there 1s a need for a tubular
rotating device, wherein the working or torque transierring,
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2

portions thereof are enclosed or covered to prevent particles,
agents, and other contaminants from contacting such work-

ing components.
Embodiments usable within the scope of the present
disclosure meet these needs.

SUMMARY

The present disclosure 1s directed to an apparatus for
rotating a plurality of cylindrical members. The apparatus
can comprise a plurality of wheels, a plurality of drive gears,
a plurality of intermediate gears, and a housing assembly
enclosing the plurality of drive gears and the plurality of
intermediate gears. Each drive gear of the plurality of drive
gears can be connected with a wheel of the plurality of
wheels and the plurality of dnive gears can be positioned
along a generally straight line. Furthermore, each interme-
diate gear can be positioned between two drive gears of the
plurality of drive gears, and the plurality of drive gears and
the plurality of intermediate gears can be engaged in a
simple gear train configuration. Lastly, the plurality of
wheels can be positioned outside of the housing.

In another embodiment of the apparatus for rotating a
plurality of cylindrical members, the housing assembly can
contain lubricating tfluid for reducing friction between the
plurality of drive gears and the plurality of intermediate
gears. Furthermore, the apparatus can receive one or more
cylindrical members thereon, wherein the plurality of
wheels can rotate the one or more cylindrical members. In
yet another embodiment of the apparatus, the apparatus can
receive two or more cylindrical members thereon, wherein
the plurality of wheels can rotate the two or more cylindrical
members.

The present disclosure 1s further directed to an apparatus
for rotating cylindrical objects. The apparatus can comprise
a housing, a first plurality of gears positioned within the
housing, a second plurality of gears positioned within the
housing. Each gear of the second plurality of gears can be
engaged with two gears of the first plurality of gears, and the
housing can be adapted to contain gear lubricating fluid
therein. The apparatus can further comprise a plurality of
wheels positioned externally of the housing and connected
with the first plurality of gears. The plurality of wheels can
have a diameter that 1s larger than a height of the housing
and can rotate one or more cylindrical objects positioned
thereon. In an embodiment of the apparatus for rotating
cylindrical objects, the first plurality of gears can be posi-
tioned 1n a generally straight line.

In another embodiment of the apparatus for rotating
cylindrical objects, the apparatus can comprise an input gear
positioned within the housing, wherein the input gear can be
adapted to receive torque from a motor or a gearbox, and
wherein the motor can rotate the plurality of wheels. Fur-
thermore, each gear of the first plurality of gears can be
connected with two wheels of the plurality of wheels, and
cach of the two wheels can be positioned on opposite sides
ol each gear of the first plurality of gears. Also, a diameter
of each wheel of the plurality of wheels can be larger than
a distance between adjacent gears of the second plurality of
gears. Lastly, the first plurality of gears can comprise three
or more gears and the plurality of wheels can comprise three
or more wheels.

The present disclosure 1s further directed to a method of
rotating a plurality of cylindrical members. The method
comprises the steps of providing a first plurality of gears
enclosed 1n a housing, providing a plurality of wheels
positioned 1n line, placing each cylindrical member of the
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plurality of cylindrical members between adjacent wheels of
the plurality of wheels, and rotating the first plurality of
gears to rotate the plurality of wheels 1n a same direction,
whereby the plurality of wheels can rotate the plurality of
cylindrical members. Furthermore, each wheel of the plu-
rality of wheels can have an axis of rotation, wherein each
ax1s ol rotation can be parallel to an adjacent axis of rotation.
Lastly, the plurality of wheels can be connected with the first
plurality of gears.

In another embodiment of the method, the step of rotating
the first plurality of gears, to rotate the plurality of wheels,
can comprise connecting a motor to at least one gear of the
plurality of gears, or to an additional gear, and powering the
motor to rotate the first plurality of gears, whereby rotating,
the plurality of gears rotates the plurality of wheels.

In yet another embodiment of the method, the step of
placing each cylindrical member of the plurality of cylin-
drical members between adjacent wheels of the plurality of
wheels comprises placing each cylindrical member of the
plurality of cylindrical members in a wedge shaped space
between two adjacent wheels of the plurality of wheels.

The foregoing 1s intended to give a general 1dea of the
ivention, and 1s not intended to fully define nor limit the
invention. The mvention will be more fully understood and
better appreciated by reference to the following description
and drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

In the detailed description of various embodiments usable
within the scope of the present disclosure, presented below,
reference 1s made to the accompanying drawings, 1n which:

FIG. 1 depicts an 1sometric view of an embodiment of an
apparatus for rotating cylindrical members, 1n accordance
with the present disclosure.

FIG. 2 depicts a side elevational view of an embodiment
of an apparatus for rotating cylindrical members, 1n accor-
dance with the present disclosure.

FIG. 3 depicts a top view of an embodiment of an
apparatus for rotating cylindrical members, 1n accordance
with the present disclosure.

FIG. 4 depicts an 1sometric view of an embodiment of an
apparatus for rotating cylindrical members without the hous-
ing, 1n accordance with the present disclosure.

FIG. 5 depicts an 1sometric view of an embodiment of an
apparatus for rotating cylindrical members without the hous-
ing and the wheels, 1n accordance with the present disclo-
sure.

One or more embodiments are described below with
reference to the listed Figures.

DETAILED DESCRIPTION OF TH.
EMBODIMENTS

(Ll

Before describing selected embodiments of the present
disclosure 1n detail, 1t 1s to be understood that the present
invention 1s not limited to the particular embodiments
described herein. The disclosure and description herein 1s
illustrative and explanatory of one or more presently pre-
ferred embodiments and variations thereof, and 1t will be
appreciated by those skilled 1n the art that various changes
in the design, organization, means of operation, structures
and location, methodology, and use of mechanical equiva-
lents may be made without departing from the spirit of the
invention.

As well, 1t should be understood that the drawings are
intended to illustrate and plainly disclose presently preferred
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embodiments to one of skill in the art, but are not intended
to be manufacturing level drawings or renditions of final
products and may include simplified conceptual views to
facilitate understanding or explanation. As well, the relative
s1ze and arrangement of the components may differ from that
shown and still operate within the spirit of the invention.

Moreover, 1t will be understood that various directions
such as “upper”, “lower”, “bottom”, “top”, “left”, “right”,
“first”, “second” and so forth are made only with respect to
explanation 1 conjunction with the drawings, and that
components may be oriented diflerently, for instance, during
transportation and manufacturing as well as operation.
Because many varying and different embodiments may be
made within the scope of the concept(s) herein taught, and
because many modifications may be made in the embodi-
ments described herein, 1t 1s to be understood that the details
herein are to be iterpreted as illustrative and non-limiting.

Referring now to FIG. 1, the Figures shows an 1sometric
view ol an embodiment of an apparatus for rotating tubulars
and other cylindrical members, 1n accordance with the
present disclosure, heremaiter referred to as a rotating
apparatus (10). The rotating apparatus (10) 1s shown com-
prising a housing (20) with side walls (21) and (22), which
maintains seven sets ol rotating subassemblies (51-57) 1n
position. The housing (20) 1s shown having a generally
straight and elongated configuration, wherein portions of the
rotating subassemblies (51-57) are positioned within the
housing (20) and portions of the rotating subassemblies
(51-57) are positioned outside of the housing (20). Specifi-
cally, the rotating wheels (61a-67a, 615-67b) of each rotat-
ing subassembly (51-57) are shown positioned outside of the
housing (20), on opposite sides of the housing (20).

Referring now to FIGS. 2 and 3, showing a side eleva-
tional view and a top view ol an embodiment of the rotating
apparatus (10), 1n accordance with the present disclosure.
Specifically, FIGS. 2 and 3 show seven sets of rotating
subassemblies (51-57) positioned 1n line (120) along the
housing (20). Each rotating subassembly (51-57) 1s further
depicted comprising shafts connecting the wheels (61-67a,
61-675) to the internal components (see FIGS. 4 & 5) of the
rotating subassemblies (51-57). The wheels (61a-67a, 6156-
67b) can comprise a diameter larger than the distance
between each shaft (71-77), which can result in the wheels
(61a-67a, 6156-67b) being positioned to overlap along the
length of the housing (20). In order for the wheels (61a-67a,
615-67b) to overlap, every other rotating subassembly (51-
57) can comprise a longer or a shorter shaft, wherein shatts
(71, 73, 75, 77) are shorter than shatts (72, 74, 76). Such a
configuration results 1n wheels (62a, 62b, 64a, 64bH, 66a,
660) being located farther away from the housing (20) than
wheels (61a, 615, 63a, 63b, 65a, 65b, 67a, 67bH).

The wheels (61a-67a, 6156-67b) can be retained on the
support shafts (71-76) by any means known in the art,
including threads, splines, or a key. Furthermore, the wheels
(61a-67a, 6156-67b) can be sized and spaced from each other
to enable tubulars (9) to be placed 1n the wedge-shaped
spaces (15) formed between each wheel (61a-67a, 6156-67b),
whereby the rotating action of the wheels can rotate the
tubulars (9) 1n the same direction during various operations.
FIG. 3 further depicts each wheel (61a-67a, 615-675) hav-
ing an axis of rotation (121-127). As turther depicted 1n FIG.
2, the diameter of each wheel (61a-67a) can be larger than
the height of the housing (20), allowing tubulars (9) to be
retained within the wedge-shaped spaces (15) without mak-
ing contact with the housing (20).

FIGS. 1 and 2 depict the wheels (61a-67a, 616-67b)

having a solid rim or internal portion and an outer diameter
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portion comprising a non-slip material adapted for creating
friction between the wheels (61a-67a, 6156-67H) and the
tubulars (9) during operations. The non-slip material can be
corrosion and temperature resistant, as certain cleaning or
coating elements can be corrosive, and certain operational
steps may require the tubulars (9) to be heated during
cleaning or coating operations. In other embodiments (not
shown) of the coating apparatus (10), the wheels can com-
prise any configuration known 1n the art, including a unitary
construction, comprising a single plate without additional
non-slip material thereon.

Referring to FIG. 3, each shaft (71-77) 1s shown sup-
ported by two radial bearing assemblies positioned about
cach shait (71-77) on opposite sides of the housing (20). The
radial bearing assemblies (81a-87a, 815-875b), can allow the
shafts (71-77) to rotate within the housing (20) by reducing
friction with the walls (21, 22) of the housing (20). The
radial bearing assemblies (81a-87a, 8156-87b) can comprise
internal ball bearings, roller bearings, metal-to-metal bear-
ings, or any other configuration known in the art, to support
the shafts (71-77) durning rotating operations. The radial
bearing assemblies (81a-87a, 816-87bH) also can comprise
fluid sealing means, wherein the bearing assemblies can
prevent fluids from escaping from the internal portion of the
housing (20) into the external environment. The radial
bearing assemblies (81a-87a, 8156-87b) can be further con-
figured to prevent contaminants from entering the internal
portion of the housing (20) from the external environment.

FIGS. 2 and 3 further depict the first end of the rotating
apparatus (10) comprising a gear box (12) and an electrical
motor (14). The electrical motor (14) can be indirectly
connected to the housing ((20), as shown 1n FIG. 1) and the
input shaft ((28), as shown i FIG. 5) by an intermediate
gearbox (12), which can connect with the mput shaft (28)
and the housing (20). The gearbox (12) can reduce the output
speed of the motor (14), while increasing the output torque
transmitted to the mput shaft (28) to enable the rotation of
the rotating subassemblies (51-57), and therefore, the tubu-
lars (9) positioned thereon.

Referring now to FIGS. 4 and 5, depicting isometric
views of the rotating apparatus (10) without the housing
(20), for clanty. FIG. 5 further omits the wheels (61a-67a,
615-67b), for additional clanity. The Figures depict a plu-
rality of gears (26, 31, 36, 91-97, 101-106) connected or
engaged 1n a simple gear train configuration, wherein the
gears can be maintained in position by the housing (20).
Each gear (26, 31, 36, 91-97, 101-106) 1s depicted compris-
ing a cylindrical body extending between the side walls (21,
22) of the housing (20) to retain the gears centered within the
housing (20). Further, a central portion of each gear (26, 31,
36, 91-97, 101-106) can comprise matching teeth along the
circumierence of the cylindrical body, allowing the gears to
mesh with each other in order to transmit torque.

The gear train 1s shown comprising seven drive gears
(91-97) (1.e., first plurality of gears), three of which have
long support shatts (72, 74, 76) extending therethrough and
four of which have short support shaits (71, 73, 75, 77)
extending therethrough. It should be noted that the seven
drive gears (91-97) are part of the seven rotating subassem-
blies (51-57) previously described. The support shafts (71-
76) and the drive gears (91-97) can be attached 1n order to
transier torque and rotational motion from the drive gears
(91-97) to the rotating wheels (61a-67a, 615-67b). In an
embodiment of the rotating apparatus (10), the central
portions of the support shaits (71-76) can comprise radial
splines (not shown) which can engage corresponding female
splines (not shows) 1n the drive gears (91-97), to prevent
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relative rotation therebetween. In other embodiments (not
shown) of the rotating apparatus (10), the dnive gears
(91-97) and the shafts (71-76) can be engaged to each other
using a threaded connection, welding, crimping, forced or
interference fit, one or more fasteners, a keyway and key
connection, or by using any other means of attachment that
prevents rotation and allows the transier of torque therebe-
tween. In yet another embodiment (not shown) of the
rotating apparatus (10), the drive gears (91-97) and the
shafts (71-76) can be integrally formed.

FIGS. 4 and 5 further depict six intermediate gears
(101-106) (1.c., second plurality of gears), with each inter-
mediate gear positioned between adjacent drive gears (91-
97). In order for each set of rotating wheels (61a-67a,
615-67b) to rotate in the same direction, intermediate gears
(101-106) can be included between the drive gears (91-97),
resulting 1n each set of rotating wheels (61a-67a, 6156-675)
being actuated to rotate 1n the same direction. As further
depicted, each of the intermediate gears (101-106) com-
prises a support shait (111-116), which allows each inter-
mediate gear to maintain position and rotate within the
housing (20). Unlike the shaits (71-77) of the drive gears
(91-97), the shafts (111-116) of the intermediate gears (101-
106) do not extend through the side walls (21, 22) of the
housing (20), but can protrude into the cavities or channels
(not shown) extending longitudinally along the side walls
(21, 22) of the housing (20). It should be noted that in other
embodiments (not shown) of the rotating apparatus (10), the
shafts (111-116) of the intermediate gears (101-106) can
have a similar configuration to shafts (71-77), extending
through the side walls (21, 22) of the housing (20).

FIGS. 4 and 5 further depict an iput gear assembly (25)
positioned at the first end of the rotating apparatus (10),
wherein the input gear assembly (25) comprises an input
gear (26), an mput shaft (28) extending through the mput
gear (26), and first and second radial bearing assemblies
(27a, 27b). The input shait (28) can extend through the walls
(21, 22) of the housing (20), wherein one end of the input
shaft (28) can be adapted to mate with the gearbox (12) and
project farther on one side of the housing (20). The mput
shaft (28) can be adapted to engage the input gear (26) using,
any means known 1n the art to prevent relative rotation and
allowing the transter of torque between the two components,
including, but not limited to, welding, crimping, threading,
matching splines, and/or keys/locating pins. In yet another
embodiment, the input gear (26) and the input shait (28) can
be integrally formed. The radial bearing assemblies (27a,
27b) can comprise the same or similar configuration as the
radial bearing assemblies (81a-87a, 8156-875H).

Referring still to FIGS. 4 and 5, two additional gear
assemblies (30, 35) are shown positioned between the mput
gear assembly (235) and the first rotating subassembly (51,
see FIG. 3). Each of the additional gear assemblies (30, 35)
can comprise an additional gear (31, 36), which engage each

other, a first and second radial bearing assemblies (32a, 325,
37a, 37bH), and a support shait (33, 38), which extends

through the additional gear (31, 36) and the housing (20).
The radial bearing assemblies (32a, 32b, 37a, 37b) can
comprise the same or similar configuration as the radial
bearing assemblies (81a-87a, 815-875). Generally, the addi-
tional gear assemblies (30, 35) can transier torque from the
input gear assembly (25) while creating a space between the
input gear assembly (25) and the first rotating subassembly
(51) to prevent physical contact or interference between the
gear box (12) and the first wheels (61a, 615). Accordingly,
in other embodiments (not shown) of the rotating apparatus
(10), the additional gear assemblies (30, 35) may be omitted,
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if there 1s not interference between the first wheels (61a,
61b) and the gearbox (12) and motor (14) assembly.

Although the embodiments of the rotating apparatus (10),
depicted in FIGS. 4 and 5, show gears (26, 31, 36, 91-97,
101-106) having a spur (e.g., straight) gear configuration, 1n
other embodiments (not shown) of the rotating apparatus
(10), the gears can comprise a helical gear configuration, a
screw gear configuration, or any other gear configurations
known 1n the art.

Referring once again to FIGS. 1 and 3, the housing (20)
1s shown comprising an elongated, single piece construction
with a generally square cross-section. Although not shown,
the housing can comprise a plurality of holes extending
through the first and second walls (21, 22), wherein the holes
can receive the plurality of shafts (28, 33, 38, 71-77),
therethough, to support the gears (26, 31, 36, 91-97, 101-
106) 1n position, as shown 1 FIG. 5. In an embodiment of
the rotating apparatus (10), the gears (26, 31, 36, 91-97,
101-106), depicted i FIG. 5, can be inserted into the
housing (20) through a side opeming (23), while the shaifts
(28, 33, 38, 71-77) can be inserted through the holes (not
shown) in the side walls (21, 22) to lock the gears 1n
position. The side walls (21, 22) of the housing (20) can
comprise a cavity (not shown) extending partially into each
side wall (21, 22) and extending longitudinally along each
side wall (21, 22). The cavities can be adapted to receive
portions of the support shatts (111-116) that extend beyond
cach intermediate gear (101-106), to maintain the lateral
position of the intermediate gears (101-106). In an embodi-
ment of the rotating apparatus (10), the housing (20) can
contain flud for reducing friction between gears (26, 31, 36,
91-97, 101-106), such as a lubricant, gear o1l, or hydraulic
fluid. To retain the lubricant 1n the housing and to prevent
contaminants from entering the housing (20), the opening
(23) can be enclosed by a cover plate (not shown).

The present disclosure 1s further directed to a method of
rotating tubulars (9), pipe, and other cylindrical members
during cleaning, coating, and other operations. During
operations, one or more tubulars (9) can be positioned on top
of the rotation apparatus (10) to rotate the tubulars (9). As
shown 1n FIGS. 2 and 3, the tubulars (9) can be positioned
in the wedge-shaped spaces (15), formed between adjacent
wheels (61a-67a, 615-67b), to retain the tubulars 1n position
as the tubulars are rotated. Although FIGS. 2 and 3 depict an
embodiment of the rotating apparatus (10) comprising seven
sets of wheels (61a-67a, 615-6'7b), which can rotate up to six
tubulars (9), it should be understood that other embodiments
(not shown) of the rotating apparatus (10) can comprise a
larger or a smaller quantity of rotating subassemblies (51-
57), allowing the rotating apparatus (10) to rotate a larger or
a smaller quantity of tubulars (9).

Furthermore, in order to increase stability of the tubulars
(9) during rotating operations, more than one rotating appa-
ratus (10) may be provided at a distance from the other, to
support the tubulars (9) at different positions. Another
method of rotating tubulars (9) can comprise the use of a
single rotating apparatus (10) to rotate and support the
tubulars (9) at a point of contact, while a plurality of freely
rotating wheels (not shown), spaced from the rotating appa-
ratus (10), can also be used to support the tubulars (9) at
different points of contact. In yet another embodiment (not
shown) of the rotating apparatus (10), 1n order to increase
stability of the tubulars (9), each of the support shaits
(71-77) can be longer, extending the distance between
wheels (61a-67a) and wheels (615-67b).

While various embodiments usable within the scope of
the present disclosure have been described with emphasis, it
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should be understood that within the scope of the appended
claims, the present invention can be practiced other than as
specifically described herein. It should be understood by
persons of ordinary skill in the art that an embodiment of the
rotating apparatus (10) 1n accordance with the present dis-
closure can comprise all of the elements, features, or method
steps described above. However, it should also be under-
stood that each element, feature, or method described above
can be mcorporated into the rotating apparatus (10) by 1tself
or 1n combinations, without departing from the scope of the
present disclosure.

What 1s claimed 1s:

1. An apparatus for rotating a plurality of cylindrical
members, the apparatus comprising;

a plurality of wheels;

a plurality of drive gears, wherein each drive gear of the
plurality of drive gears 1s connected with two wheels of
the plurality of wheels, each of the two wheels 1s
connected on opposite sides of each drive gear, and
wherein the plurality of dnive gears are positioned
along a generally straight line; and

a housing assembly enclosing the plurality of drive gears,
wherein the plurality of wheels 1s positioned outside of
the housing, wherein the apparatus receives two or
more cylindrical members thereon, wherein the plural-
ity of wheels rotates the two or more cylindrical
members.

2. The apparatus of claim 1, further comprising a plurality
of intermediate gears, wherein each intermediate gear 1s
positioned between two drive gears of the plurality of drive
gears, wherein the plurality of drive gears and the plurality
of mtermediate gears are engaged in a simple gear train
configuration, wherein the housing assembly encloses the
plurality of intermediate gears.

3. The apparatus of claim 1, wherein the diameter of each
wheel of the plurality of wheels i1s larger than a height of the
housing assembly.

4. The apparatus of claim 1, wherein a diameter of each
wheel of the plurality of wheels 1s larger than a distance
between a shait of adjacent drive gears of the plurality of
drive gears.

5. The apparatus of claim 1, further comprising an input
gear positioned within the housing, wherein the mput gear 1s
adapted to receive torque from a motor or a gearbox,
wherein the motor causes the plurality of wheels to rotate.

6. The apparatus of claim 1, wherein the housing assem-
bly contains lubricating fluid for reducing friction between
the plurality of drive gears.

7. The apparatus of claim 1, wheremn the apparatus
receives one or more cylindrical members thereon, wherein
the plurality of wheels rotates the one or more cylindrical
members.

8. The apparatus of claim 1, wherein each drive gear of the
plurality of dnive gears 1s connected with each wheel of the
plurality of wheels by a shaft, wherein each shaft extends
through a hole 1 a wall of the housing.

9. An apparatus for rotating cylindrical objects, the appa-
ratus comprising:

a housing having a generally straight elongated configu-

ration;

a first plurality of gears positioned within the housing;

a second plurality of gears positioned within the housing,
wherein each gear of the second plurality of gears 1s
engaged with two gears of the first plurality of gears,
wherein the housing 1s adapted to contamn a gear
lubricating fluid therein; and
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a plurality of wheels positioned externally of the housing,
wherein the plurality of wheels 1s connected with the
first plurality of gears such that each gear of the first
plurality of gears 1s connected with two wheels of the
plurality of wheels, wherein the plurality of wheels 5
comprises a diameter that 1s larger than a height of the
housing, wherein the plurality of wheels rotates one or
more cylindrical objects positioned thereon.

10. The apparatus of claim 9, wherein the first plurality of
gears are positioned in a generally straight line. 10
11. The apparatus of claim 9, further comprising an input
gear positioned within the housing, wherein the mput gear 1s
adapted to receive torque from a motor or a gearbox,

wherein the motor rotates the plurality of wheels.

12. The apparatus of claim 10, wherein the plurality of 15
wheels are arranged in a staggered configuration so that
some of the wheels are closer to the straight line of the first
plurality of gears than others of the wheels.

13. The apparatus of claim 9, wherein each of the two
wheels 1s positioned on opposite sides of each gear of the 20
first plurality of gears.

14. The apparatus of claim 9, wherein a diameter of each
wheel of the plurality of wheels 1s larger than a distance
between adjacent gears of the second plurality of gears.

15. The apparatus of claim 9, wherein the first plurality of 25
gears comprises three or more gears, wherein the plurality of
wheels comprises three or more wheels.

16. The apparatus of claim 1, wherein the plurality of
wheels are arranged in a staggered configuration so that
some ol the wheels are closer to the straight line of the 30
plurality of drive gears than others of the wheels.
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